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1. Scenario Preset

(1) The scenario is based on a small on-grid Solar PV system without DC energy storage.

(2) In order to establish a complete monitoring system, we need to install a smart wireless 3-phase
energy meter with bidirectional metering function on Grids Side [Need to monitor the girds' overall 3-
phase incoming circuit so that we can monitor the total power consumption supplied from grids to
house loads and also monitor the over-generated reflux energy from Solar PV to grids or power
transformer.]

(3) The reason why to choose wireless energy meter was because it could directly send data to
Acrel 10T Energy Monitoring System without using a extra 10T Gateway. For separate installation,
this will be more economic.

(4) Suppose grids sides incomming circuits is with rated current of 150A AC and rated voltage of
230Vac L-N&400Vac L-N.

2. Devices Deployment Plan

Grids Side - Grids' Overall 3-phase Incoming Circuit:
- 1* ADW300-4GHWI/C Wireless 4G Energy Meter
- 3* AKH-0.66/K K-g24 150/5 Split-core Current Transformer

ADWJD?‘AGHWIC
1

(For monitoring girds power flow to and consumed by House loads
& Solar PV reflux overgenerated power flow to grids)

- Integration between Energy Meter and Inverter for Zero Export Control

. DC Current ! AC Current

B o (]
L4 A
Solar Panel Inverter
L2
L3
~ N Z
. ~ - Transformer
AC Current [Total Max Current: 3*150A AC] Grids
DGt (High Voltage «> Low Voltage) (Monitor grids side
" 3-phase incoming circuit)
< AC Combiner Box
Solar Panel Inverter [Total Max Current: 3*150A AC]
(Monitor overall Solar PV output 3-phase circuit)
(DC — AC)

g Here was just a simple demostration, for
the actual wiring of products, please follow the
wiring instruction book of related devices.

Note #2:

For grids side energy meter ADW300-4GHW,
recommend to install on the low voltage side
since ADW300-4GHW was normally used as

a LV energy meter. (For high voltage, need extra
voltage transformer to transform high voltage
to about 100Vac L-L as for the voltage input of
ADW300-4GHW.)

House Load
[Total Max Current: 3x150A AC]
(Monitor overall House Load 3-phase incoming circuit)
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3. Calculation Logic - When the Solar PV Generated Power < House Load Consumed Power

(1) When the solar PV generated power wasn't enough for house loads to consume. Grids will also
distribute power to house load for consuming. So, in this situation, the house load total power
consumption was consisted of 2 parts, solar PV generated power and grids distribution power.

(2) Girds power flow to house load for consuming was normally calculated as "forward active
energy, EPI" and "postive active power, +kw" by #1 ADW300-4GHW energy meter.

— -, e
g8

& SelilE 2% A
Solar Panel Inverter A |
L2 [ 1
L3 A
’ Solar PV Power Grids Power & L
- flow to loads flow to loads Transformer -
DC Current AC Current [Total Max Current: 3*150A AC] Grids
l l (High Voltage < Low Voltage) (Monitor grids side
7 3-phase incoming circuit)
&2 - AC Combiner Box
[Total Max Current: 3*150A AC]
Solar Panel Inverter (Monitor overall Solar PV output 3-phase circuit)
(DC — AC)
Note #1:
When the Solar PV generated power wasn’t
enough for house load to consume, grids will
also transmit power to house load. In this
situation, house load total power consumption
was consist of 2 part. e oy b
One part is Solar PV generated power : e e .

The other part is grids power transmission.

Note #2: \|
Girds power flow to house load normally '9
calculated as “forward active energy” and
“positive active power”by #1 ADW300-4GHW
energy meter

Woiise Lsad Positive Active Power = Forward Active Energy
[Total Max Current: 3*150A AC] = Energy flow from Grids to House Load

(Monitor overall House Load 3-phase incoming circuit)

Calculation logic (When Solar PV not Enough)

Active energy 2022-12-22

00 J.g.mz

9383645

Diagram of "Forward Active Energy, EPI"
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3. Calculation Logic - When the Solar PV Generated Power > House Load Consumed Power

(1) When the solar PV generated power was larger than house loads power consumtpion. The part
of over-generated solar PV power will reflux to power transformer or grids. In this situation, solar

PV power generation will be distributed to 2 part, to house loads and to power transformer or girds.

(2) Solar PV over-generated power which reflux to power transformer or girds was normally

calculated as "backward active energy, EPE" and "negative active power, -kw" by #1 ADW300-

4GHW energy meter.

I
| AC Current

DC Current ———

a

>’

Solar Panel Inverter
L2

Solar PV over-generated
Power reflux to Grids or Transformer

L3

|y

DC Current R

Solar PV Power
flow to Loads

=

E

<& - AC Combiner Box
[Total Max Current: 3*150A AC]
(Monitor overall Solar PV output 3-phase circuit)

Solar Panel Inverter
(DC — AC)

Note #1:

When the Solar PVpower was over-generated
so that the house load can’t completely
comsume it, the over-generated part will reflux
to Transformer or Grids if there is no DC energy
storage deployed for the overall power system

Note #2:

Solar PV over-generated power reflux to Grids
or Transformer was calculated as “backward
active energy”and “negative active power”by #1
ADW300-4GHW energy meter

ko

Transformer
[Total Max Current: 3*150A AC]
(High Voltage <> Low Voltage)

Grids
(Monitor grids side
3-phase incoming circuit)

House Load
[Total Max Current: 3*150A AC]
(Monitor overall House Load 3-phase incoming circuit)

Negetive Active Power = Backward Active Energy
= Energy reflux from Solar PV to Grids

Calculation Logic (Solar PV Over-generated)

Active energy 2022-12-22

00 .':3.3432

“4328.+
0383648

Diagram of "Backward Active Energy, EPE"
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4. Communication Structure&Logic - To IoT System

(1) 4G Communication could be served as one of the final data upstream methods by sending the
data to cloud server deployed in Internet so that Acrel IoT System could be interact with these data
collected by bottom metering devices like Energy Meter

(2) ADW300-4GHWY/C Wireless 4G 3-phase Energy Meter has a built-in 4G communication module
which allow it to directly send data to local 4G telecom tower through 4G signal based on MQTT and
MODBUS-TCP protocol without using a extra 4G loT Gateway.

(3) Each ADW300-4GHWI/C has a 4G card tray for installing the 4G sim card which could be bought
from your local 4G service provider.

(4) ADW300-4GHWI/C also have a RS485 communication normally used for devices adjustment with
Acrel ADW300 adjustment softare.

@ Cloud Server .

marT Cloud Server marT

MQTT

—#

ADW300-4GHW/C
3-phase Wireless Energy Meter

Metering Devices
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4. Communication Structure&Logic - To Solar Inverter

(1) ADW300-4GHW energy meter also has a RS485 port [MODBUS-RTU protocol] which could be
connected to Solar PV Inverter so that inverter could get the reading from ADW300 based on
MODBUS-RTU protocol.

(2) Once the inverter get a reading of "backward active power [minus value]", the invert could
automatically lower its power generation rates so that the over all Solar PV generated power won't
be more than house load consumption. Thus Solar PV side won't have export to grids side and

eventually realize zero export.

RS485 A+
RS485 B-
[RS485 Comms. Cable Recommended] Diagram: For RS485 Comms. Wiring
RVSP 2x1.5mm?
1
Solar Inverter [RS485 Port] /1
£l
S
// i ADW300 [RS485 Port]
| -
I—.

Bl
|

Note:

1. Solar PV inverter get reading of bidirectional active power of grids side from ADW300 based on
RS485 [MODBUS-RTU]

2. Once inverter get the reading of backward active power [export], inverter will lower its power
generation rates so that no more Solar PV over-generated power flow to grids side. [no more
export power]

3.All the generation power control logic was decided by inverter, energy meter ADW300 only
provide the reading of bidirectional active power. So the integration between ADW300 and
inverter based on RS485 interface [MODBUS-RTU] protocol for get the reading of bidirectional
active power must be done and inverter side must have this type of control logic. [When inverter

get the reading of backward active power, it will lower its power generate rate |
5
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5. Overall Model Selection&Quoation

(1) This Quotation doesn't include freight charge. To gain a complete quotation, please refer the actual
guantity that you want to request for the actual order, once we receiving it. We will issue a Official
Proforma Invoice with Acrel Stamps on it for later procedure.

System Software

Remark
(Choose Host Service or Buy-out Service after 3-
month Free Trial of Cloud loT System)

Name

-

Description System Price

1.System support all the meters across the country whose data has
been sent to cloud server through 4G,WiFi or Ethernet.

2.Remote meter reading and data collection.

3.Provide loT APP for mobile phone side and loT WEB for PC side.
4.Generate energy data report of daily, monthly and annually

period with year-on-yeay and period-on-period energy analysis.

$0 3-month Free Trail
(recommended in pilot projtect) (Users don't need to rent a cloud server))

$xx/Year (For 1 Points)
(Price for Host Service Only,
recommended in pilot projtect)

$xx to buy Hosting Service for 1 monitoring points
connected to the system 1 year
(Users don't need to rent a cloud server)

Acrel Cloud loT Energy Management System

5.Provide various alarm function to ensure a stable operation
of the system and protect your property.
6.0ffer 3-month free trial of system with full technical support

ac far o tact nhaes ar nilnt nraiect

$xxxx/Permanent (Limitless Points)
(Price for Buy-out Service
Only,recommended in late projtect)

1-time charging of $xxxx for Buy-out Service of
permanent use (A cloud server need to be rent by
users)

Cloud Server

Name

Description

Server Renting Price
(For Reference Only)

Remark

f

Cloud Server

1.Cloud Server could be rent on the cloud server provider like Amazon
Cloud.

2.Users of Cloud loT Energy Management System only need to rent
cloud server when they choose buy-out service of our Cloud loT
System. And if they are using hosting service or 3-month free trial of

According to Specs of Rented Cloud

Below cloud server specs could support
1000~2000 monitoings points connected to the
system

our Cloud loT System, we will uselour own cloud server which has been Server (Server; 8 core 16G
rent on Amaz_on so that users dor_n need to rent a clou_d server. Operation System: windows server 2016)
Cloud Server 3.The quotation of Cloud Server is only a reference price that we have
rent on Amazon Cloud.
4G Wireless Energy Meter
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Communication: 4G Wireless Communication
(with 4G SIM card)&RS485 (MODBUS-RTU)
3-phase 4G Wireless Energy Meter  |Rated Voltage: 3x380~456Vac L-L or 3x660Vac - / /
ADW300-4GHW/C L-L (45~65Hz) P
. ;r;""_ Rated Current: 3x1(6)A AC (via CTs)
fosmng Auxiliary Power Supply: 85~265Vac
Paired Split-core CT
Overview Picture USAGE&MODULE NAME DESCRIPTION & SPECIFICATION QUANTITY FOB UNIT PRICE (USD) AMOUNT (USD)
Current Ratio: 150/5A AC
Split-core Current Trasnformer 22::;:{%2::”1 (g lameter) 3pos / /
AKH-0.56/KCK-524150/5 Application: Paired with ADW300-4GHW/C for
current input
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7. Acrel 10T Energy Monitoring System (Partail Introduction)

Acrel 10T Energy Monitoring System could be access in 2 different ways:
(1) Access through WEB on your computer.

Access port: https://iot.acrel-eem.com/

(2) Access through APP on your mobile phone

Download Link: https://play.google.com/store/apps/details?id=com.acrel.iotems

(1) WEB Accesss (Computer): [ ‘ : o I toT EMS Plaform
Access Port: https://iot.acrel-eem.com/ | : :
Test Account Name: acrel

Test Account Password: 123456

14:25 @ = Q

= ’\a
. / test
(2) APP Accesss (Mobile):
Download Link: https://play.google.

com/store/apps/details?id=com.acrel.

No account yet? Click on the register

iotems

Test Account Name: acrel
Test Account Password: 123456
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7. Acrel 10T Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:

(1) Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)

Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

(1) Solar PV Monitoring: Overview of
overall loads' power consumption,
Solar PV total power generation,
energy supplied by grids that
consumed by loads, over-generated
Solar PV power flux to grids or power

transformer.

(2) Devices List: Showing the overall
devices connected to Acrel System
and were bond to certain project. SN
code, Online-Offline status, devices
model and other necessary
information will be shown here.

(3) History Curve: Showing the
daily history data curve of all the
data that could be collected and
uploaded by energy meter or other
basic metering devices.

UAcrel

7.31 ki
Consumption

0.39 kit 6.92 KN
Grid Power PYPower

UAcrel = loT EMS Platform

“YAcrel = loT EMS Platform
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7. Acrel 10T Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:
(1) Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)
Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

* @ e

UAcrel

51 248072 EQu: a2aakwh

fac: aswn

£ REI2In

(3) History Curve: By selecting the

acth

items of "date" and "electricity

Phase votage 5 .t e ap

parameter”, platform can show the
history curve of different data and

date.

7 Log Mansgement

© hep

O ® 5 B
“Acrel o AP cos B % QBT aw
e e e e e
the electricity parameters that could oo e e we w o w m
be collected by certain energy meter B e e w e e
will showed as a report here e foes o [ fo e Jow o o e
=zt BESER - R HE mE MR ARTR 2RTF  BeAR  EWIRE  Qmmes. EReR
Homa £ -2 AN = 4 & Bame- S Y Al = =) B
-Oss-wmtm B/ UB B-2- A0 SHEe- @i ¥ % 00 90 9 smsie-  setiet- 1P STERR- ORI A MR- Wk ST RSL- Tk REEN- SEIR-
4) Electricity Parameters Report: i T
y p . A B c D E F G H 1 J K B M o P Q R H T U
i Acamsnmn timefUa (V) ) Uab(V) Ube(V) Uca(V) Ta(A) Ih(A) Ic(A) Pa(kW) Pb(kW) Pc(kW) F Qb (kVar) Qe (kVar) Q(kVar) Sa(kVA) Sb(kVA) Sc(kVA)
2 00:00 225.6 — = r— 64.86 48.42 50.4 11.04 8.82 -6.12 7.2 22. 8 14.58  10.92  11.46
3 00:05 6 = i 58.92 47.94 49.08 10.02 8. 13.26  10.8 11.16
eport on platform cou e ooty AT
5 00:15 L 5 10.68 11.28
n n 8 00:30 = 10.74 10.8
exported in "Excel" format to your 5 oo =
10 00:40 — 10.92  10.98
11 _00:45 e 11.4 11.64
. 1200:50 = 0.5 10.92
m r for a brief stor when s = ' s o
16 01:10 = 54.54 43.68 46.86 9. 36 10.02  10.8
. 17 01:15 — 56.52 43. 86 46. 14 10.02 10.08  10.68
accessing the loT EMS WEB ke = ke
19 01:25 s 60 44.4 47.2210.92 10.26  10.98
20 01:30 = 53.28 43.14 46.32/9.24 9.96 10.74
|atf0rm 23 o1:5 — s13426 450687 o7 1038
25 01:55 = 52.86 49.8 49.26 10.38 11.46  11.4
26 02:00 — 53. 58 48. 12 46.86 10.44 9. # 10.98  10.8
27 02:05 e 53.16 47.58 44.7 10.38 9.18 7.98 6 6.6 10.98  10.38
28 02:10 = 52.32 46.68 43.68 10.26 8.94 7.8 27 6.3 5.88 6.42 10.74  10.14
=} G- @M e - o +
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7. Acrel 10T Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:
(1) Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)
Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

“YAcrel = loT EMS Platform Q E m@ oo Jar X @D e
: , o I = 5 | S = |

(5) Energy Report (Daily): This S v e el el E o o e
Interface show the daily energy = .
consumtion report (calculated by 5 =
forward active energy) - - :

Eiy Dux B @A 2022 ) 1. WiFi_otation B siidin... System 1B oaily Reportadsx X+ o o8 © 8 x

=xv BEOR c @D B TEeR  4n HE ARE  SSTAR QEEr o OoE

SYAR o PP B OB OB

T - B WS TUUE- AR TR REme SEIR- 1

Xmm QL AN T

&y -1 ] g B B
-Ceu-mxm B/ UMB-B -9 A =

B8 smema st 15w

n ]
N
A B c D E F G H | J K L M N
7 5 00: 00 01:00 02:00 03:00 04:00 05:00 06:00 =y
2 lpnerg Node e HiCost (¥ HiCost (¥ HiCost (¥ HiCost (¥ HiCost (¥ bCost (¥ Consu 7
3 Mo o 52 000 082 000 082 000 082 000 082 000 032 o000 030 :
4 5120 0 192 000 300 0 152 0w 2240 0w 5200 000 3040 .
. - - 5 ) 46. 40 0.00 30. 40 0.00 44.80 0.00 8. 00 0.00 39.20 0.00 40. 00 0.00 40. 80
(5) Energy Report (Dally) Thls dally . "8 000 .60 000 .60 000 0,60 000 .60 000 0.60 000 0.60 a
. 7 1200 000 117 000 1200 000 117 000 1170 000 1200 000 1200
8 u 39.20 0.00 39.20 0.00  40.80 0.00 32.80 0.00  47.20 0.00  40.00 0.00 39.20 ®
9 M 32.80 0.00 32.80 0.00 33. 60 0.00 32.80 0.00 12.80 0.00 32.80 0.00 32.80
10w 2960 000 2960 000 2960 000 2960 000 2960 000 2960 000 280
energy report could be also export e cm e cm 0w cm e cm 0w coo 2160 co 050
12 M -30. 40 0.00 30. 40 0.00 30. 40 0.00 30. 40 0.00 30. 40 0.00 30. 40 0.00 9. 60
13 M0 24.80 0.00 1. 60 0.00 0. 80 0.00 1. 60 0.00 20. 80 0.00 0. 80 0.00 0. 80
14w 10 00 000 100 000 1050 000 100 000 100 000 1000 000 1050
. " n 15 —0.00 0.00 0.80 0.00 0.80 0.00 0.80 0.00 0.00 0.00 0.80 0.00 0.80
to COII |puter N EXCeI forll |at 16 fpm, 242,40 000 26.40 000 47.20 0.00 47.20 0.00  46.40 0.00 45.60 0.00 47.20
17 N 32.00 0.00 34.40 0.00 34.40 0.00 34.40 0.00 34.40 0.00 34.40 0.00 33. 60
18 Total 557,52 000 348 2 000 10192 000 35692 000 365,92 000 580.92 000 38750
19
20
B
%
23
24
>
%
27
28
ssssss + v
} im0 sz #0=0 S & BOE oon — o + %
HAcrel

= 10T EMS Platform o e 1° AP <o Tar % Q@ T e

Repert - o EnerayRapert

- oo (e ] B

(5) Energy Report (Monthly& Z
I_ -~ [ N R CE—

Yearly): Same as daily energy
report, monthly and yearly energy
report could be also checked on

platform and exported in "Excel"

format.

10
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7. Acrel 10T Energy Monitoring System (Partail Introduction)

Main Function of WEB side System:
(1) Solar PV Monitoring (2) Devices List (3) History Curve (4) Electricity Parameters Report (5)
Energy Consumption Report (Daily, Monthly, Yearly) (6) User Report

HAcrel m° m® @ T
-

(6) User Report: A comprehensive
user report including project
overview, energy report, energy
analysis and etc could be check on
platform

ENc- Crerrrrrererral o7 stmdoc B s Report - latformpas X [ mEQ -8

=xmv OO s s mA wr ww @) @ e B, TS Q#Ep LHE @ @ i A

B ®m 0D B B B @ 0O

AFwM RETM BADE RASER S MR- SERE @ENR REEE SRk

T ol
(6) User Report: User report could
be exported in "PDF" format into
your PC for convenient check and
storage. - v
Ll .
: UAcrel 55 JoTENMS Platform o0 EO® < os 500 5 0% 0
- o= |

(6) User Report: User report

support template customization in

buy-out service of Acrel 10T
Energy Monitoirng System.

11
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7. Acrel 10T Energy Monitoring System (Partail Introduction)

Main Function of APP side System:

(1) Devices List (2) History Curve (3) Electricity Parameters Report (4) Energy Trend (5) Energy

Consumption Report (Daily, Monthly, Yearly)

Noted: Since APP side and WEB side of Acrel IoT Energy Monitoring System share the same data,

normally recommend our user to add the devices to their account using APP and check the data

using WEB platform.

1323 @0«

< Device List

1332 @0« @: %0 S 75%

< Electrical para--

Acquisition

time Ua(v) Ub(\V) Uc(v)
00:00 220.9 220.6 2214
00:05 2214 2208 2215
0010 221.9 2217 2221
0015 221.6 221.2 222

00:20 222 2215 2219
00:25 2215 2212 2218
00:30 2219 2213 221.6
00:35 220.6 220.4 220.9
00:40 221.6 220.7 2217
00:45 2223 2214 222.2
00:50 2215 221 2217
00:55 221.9 2217 2217
01:00 2214 220.8 221.6

(3) Parameter Report

1328 @O %

< Real-time Monitoring Crefresh

Device Status:Online

va Ub 3
2188V 2175V 218.6V
Uab Ube Uca
v v -V
la b 3
0.8A 0.8A 0.8A
Pa Pb 3
0.08kW 0.16kW 0.16kW
4 Qa Qb
0.48KkW -0.08kVar OkVar
Qc Q PFa
OkVar -0.16kVar 0.666

EPI EPE EQL
15258.4KW - h  5790.4kW - h 16692KW - h

EQC
7143.2kW + h

Phase voltage 2022-1013
-O-va -O-Ub -O-Uc

(2) History Curve

1332 B0«

@ Today @ Yesterday

o
00:00 04:00 08:00 12:00 16:00 20:00

(4) Energy Trend

12

1328 @O~

< Real-time Monitoring

Pa Pb Pc
8.56kW 8.4kwW 8.88kW
P Qa Qb
25.92kW 3.6kvar 3.28kVar
Qc Q PFa
3.52KVar 10.4kvar 092
EPE
31994.4kW « h OkW « h 12689.6kW - h
EQC
0.8kW - h
Active power 2022-10-12

-O-p -O-Pa -O-Pb -O-Pc

1334 @O &
< Data report
energy comEnergy co2
17:00
Circuit name . "
;onsumpti
¥
CD on(kw-h)
- 0.80
- 22.40
- 0 38.40
17.60
18.40
Total 0.00 97.60
= < 2

(5) Energy Report
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